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CHAPTER 3

ROTOR SYSTEM OPERATION

An understanding of the rotor system is necessary to
be able to troubleshoot it analogical manner. It is
important to know and understand the operation of
rotor heads and how rotor blades are driven.
Remember that if the components of the rotor system
are not properly maintained, a malfunction may
occur while in flight causing possible loss of life and
equipment. For a complete detailed description of a
ecific helicopter rotor system, refer to the ap-
plicable aircraft multipart maintenance manual.

SINGLE AND TANDEM ROTORS

Helicopter configurations are classified assingle,
tandem, coaxial, and side by side. The single- and
tandem-rotor configurations are the only ones used
in Army helicopters.

Single Rotor

Helicopters designed to use amain and tail rotor
stem are referred to as single-rotor helicopters.
e main rotor provides lift and thrust while the tail
rotor counteracts the torque made by the main rotor.
This keeps the aircraft from rotating in the opposite
direction of the main rotor. The tail rotor also
provides the directional control for the helicopter
during hovering and engine power changes. Power
to operate the main and tail rotorsis supplied by the
ﬁower train system. The single-rotor configuration
as the advantage of being simpler and lighter than
the tandem-rotor system, and it requires less main-
tenance. Since the tail rotor uses a portion of the
available power, the single-rotor system has a smaller
center-of-gravity range.

Tandem Rotor

Normally used on large cargo helicopters, the
tandem-rotor configuration has two main rotor
systems, one mounted on each end of the
fuselage. Each rotor operates the same as the main
rotor on the single-rotor helicopter, except for the
direction of rotation of the aft rotor and the method
of keeping directional control. The forward rotor
turnsin a counterclockwise direction viewed from
below, and the aft rotor rotates in a clockwise
direction. A separate antitorque system is not

needed because the rotor systems rotate in opposite

directions §counteract each other’s torque). Ad-

vantages of the tandem-rotor system are alarger
center-of-gravity range and good longitudinal

stability also, the counter-rotating rotors do away

with the need for an antitorque rotor. Because there

is no antitorque rotor, full engine power can be ap-

plied to load lifting. Disadvantages of the tandem-
rotor system are a complex transmission and more

drag due to its shape and excessive weight.

FLIGHT CONTROLS

As ahelicopter maneuvers through the air, its at-
titude in relation to the ﬁround changes. These
changes are described with reference to three axes
of flight: lateral, vertical, and longitudinal. Move-
ment about the lateral axis produces a nose-up or
nose-down attitude; this is accomplished by moving
the cyclic pitch control fore and &ft. Movement
about the vertical axis produces a nose swing (or
change in direction) to the right or left; this move-
ment Is called yaw. Thisis controlled by the direc-
tional control pedals. These pedals are used to
increase or decrease thrust in the tail rotor of a
single-rotor helicopter and to tilt the rotor discsin
ﬁ)posne directions on a tandem-rotor helicopter.

ovement about the longitudinal axisis calledroll.
This produces atilt to theright or left. The move-
ment is accomplished by moving the cyclic pitch
control to the right or left. Some other helicopter
flight controls are discussed below.

Cyclic Pitch Control

The cyclic pitch control looks like the control stick of
acommon aircraft. It acts through a mechanical
linkage to cause the pitch of each main rotor blade to
change duri n? acycleof rotation. To move a helicop-
ter forward from a hovering height, the rotor disc
must be tilted forward so that the main rotor provides
forward thrust. This change from hovering to flying
is called trangition and is done by moving the cyclic
control stick. Moving the cyclic control stick changes
the angle of attack of the blades this change tilts the
rotor disc. The rapidly rotating rotor blades create a
disc area that can be tilted in any direction relaive to
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the sup?orti ng rotor mast. Horizontal movement is
controlled by changing the direction of tilt of the
main rotor to produce aforcein the desired direc-
tion.

Collective Pitch Control

Collective pitch control varies thelift of the main
rotor by increasing or decreasing the pitch of all

blades at the same time. Raising the collective pitch
control increases the pitch of the main rotor blades.

Thisincreases thelift and causes the helicopter to
rise. Lowering the control decreases the pitch of the
blades, causing aloss of lift. This produces a cor-
responding rate of descent. Collective pitch control

isalso used in coordination with cyclic pitch control
to regulate the airspeed. For example, to increase
airspeed in level flight, the cyclic is moved forward

and the collective israised at the same time.

Control Plate

Forces from the cyclic and collective pitch sticks are
carried to the rotor b){] acontrol plate usualy located
near the bottom of the rotor drive. Control plates
used by various builders are different in appearance
and name, but they perform the same function. The
control plate is attached to the rotor blades b¥1 push-
pull rods and bell cranks. The collective pitch stick
changes the Ipitch of the blades a the same time by a
vertical deflection of the entire control plate. The

clic pitch stick allows angular shifting of the control
plate to be sent to asingle blade. This causes flapping
and small angles of pitch change to make up for
unequal lift across the rotor disc. The direction of tilt
of the control plate decides the direction of flight:
forward, backward, Ieft, or right.

Throttle Control

By working the throttle control, pilots can keep the
same engine and rotor speed, even if achangein

blade pitch calises them to increase or decrease en-

gine power. When the main rotor pitch angleis
Increased, it makes more lift but it also makes more
drag. To overcome the drag and keep the same rotor
RPM, more power is needed from the engine. This
added power is obtained by advancing the throttle.

The opposite is true for a decrease in main rotor pitch

angle. The decreased angle reduces drag, and a
reduction in throttle is needed to prevent rotor over-
speed. The throttle is mounted on the collective
pitch grip and is operated by rotating the grip, ason
amotorcycle throttle. The collective pitch stick is
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synchronized with the control of the carburetor so
that chanaﬁes of collective pitch will automatically
make small increases or decreases in throttle settings.

On turbine engine helicopters, the collective pitch
stick is synchronized with the fuel control unit, which

controls the power and rotor RPM automatically.

Torque Control

In tandem-rotor and coaxial helicopter designsthe
main rotors turn in opposite directions and thereby
neutralize or eliminate torque effect. In single-rotor
helicopters torque is counteracted by an antitorque
rotor called thetail rotor. It is driven by a power
takeoff from the main transmission. The antitorque
rotor runs at a speed in direct ratio to the speed of
the main rotor. For this reason, the amount of thrust
developed by the antitorque rotor must be changed
as the power isincreased or decreased. Thisis done
by the two directional control pedals (antitorque
pedals), which are connected to a pitch-changing
device on the antitorque rotor. Pushi nrq the left pedal
increases the thrust of the tail rotor blades, swinging
the nose of the helicopter to the left. The right pedl
decreases the thrust, allowing the main rotor torque
to swing the nose to the right.

MAIN ROTOR HEAD ASSEMBLIES

The main rotor head assembly is attached to and
supported by the main gearbox shaft. This assembly
supports the main rotor blades and is rotated by
torque from the main gearbox. It provides the means
of transmitting the movements of the flight controls
to the blades. Two types of rotor heads used on Army
helicopters are semirigid and fully articulated.

Semirigid
The semirigid rotor head getsits name from the fact
that the two blades are rigidly interconnected and

pivoted about a point slightly above their center
. There are no flapping or drag hingesTike
those on the articulating head. Since the blades are
interconnected, when one blade moves upward the
other moves downward a corresponding distance.
The main rotor hub is of a semirigid, underslung
design consisting basicaly of the —

* Yoke (1).

* Trunnion (2).

* Elastomeric bearing (3).

* Yoke extensions.

* Pitch horns (4).



* Drag braces (5).
* Grips (6).

The yoke is mounted to the trunnion by elastomeric
bearings which permit rotor flapping. Cyclic and
collective pitch-change inputs are received through
pitch horns mounted on the trailing edge of the grips.
Thegripsin turn are permitted to rotate about the
yoke extensions on Teflon-impregnated fabric frict-
lon bearings, resulting in the desired blade pitch.
Adjustable drag braces are attached to the grips and
main rotor blades to maintain alignment. Blade
centrifugal |oads are transferred from the blade grips
to the extensions by wire-wound, urethane-coated,
tension-torsion straps.
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made up primarily of —
* Aninternaly splined hub.
* Horizontal and vertica hinge pins.
* Extension links.
* Pitch shafts.
Pitch housing.
Dampers.
Pitch arms.
* Bearing surfaces.
Connecting parts.

Figure 3-1. Semirigid rotor system

Fully Articulated

A folly articulated rotor head gets its name from the
fact that it isjointed (Figure 3-2). Jointing is made
with vertical and horizontal pins. The fully articu-
|ated rotor head assembly has three or more blades,

The extension links are attached to the hub by the
horizontal pins and to the forked end of the extension
link. The pitch shafts are attached by the vertical
pins. The pitch housing isfitted over and fastened to
the pitch shaft by the tension-torsion straps, which
are pinned at the inboard end of the pitch shaft and
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HUB SURFACE

SHOCK ABSORBER

ATTACHMENT LUGS

PITCH-VARYING
HOUSING

Figure 3-2. Fully articulated rotor system

the outboard end of the pitch-varying housing. One

end of the dampers s attached to a bracket on the

Hori zontal pins; the other end is fastened to the pitch
ousing.

Flapping

Flapping of the rotor blades is permitted by the
horizontal pin, which isthe hinge or pivot point.
Centrifugal force on the blades and stops on the head
prevent excessive flapping.

Feathering

Feathering is the controlled rotation about the lon-
gitudinal axis of the blades that permits the pilot to
achieve directional control in either the horizontal or
vertical plane. Feathering is permitted by a pitch-
change assembly on some helicopters and by a seeve-
and-spindle assembly on other types of helicopters.

Leading and Lagaing

Leading and lagging is permitted by the vertical pin,
which serves asahinge or pivot point for the action.
Excessive leading and lagging is prevented by the use
of atwo-way hydraulic damper in the system.

TAIL ROTOR HUBS

The tail rotor hub (antitorque rotor) is used as a
centering fixture to attach the tail rotor blades so that
they rotate about a common axis. It keeps the blocks
against centrifugal, bending and thrust forces. It
accepts the necessary pitch-change mechanism to
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provide automatic egualization of thrust on the ad-
vancing and retreating blade, or equal and simul-
taneous pitch change to counteract torque made by
the main rotor system. Hub design varies with the
manufacturer. Typical configurations are the hinge-
mounted, flex-beamed, and fully articulated types.

Hinge-Mounted Type

A single two-blade, controllable-pitch tail rotor is
located on the left side of the tail rotor gearbox
. Itiscomposed of the blades and the
hub and is driven through the tail rotor gearbox.
Blades are of all-metal construction and attached by
bolts in blade grips, which are mounted through
bearings to spindles of the hub yoke. The tail rotor
hub is hinge-mounted to provide automatic equaliza
tion of thrust on advancing and retreating blades.
Control links provide equal and simultaneous pitch
change to both blades. The tail rotor counteracts the
torquelz of the main rotor and provides directiona
control.

Flex-Beamed Type

Thetail rotor hub and blade assembly counteracts
torque of the main rotor and provides directional
rol. It consists of the hub and two blades (Figure

=

& . The hub assembly has a preconed, TTex-

beamed-type yoke and a two-piece trunnion con-
nected to the yoke by self-lubriceting, sphericel
flapping bearings. The trunnion, which Is splined to
the tail rotor gearbox shaft, drives the blades and



Figure 3-3. Hinge-mounted tail rotor system

serves as a flapping stop for the tail rotor. The yoke
has two self-lubricating, spherical bearings as attach-
ing points for each rotor blade. Rotor pitch change
isaccomplished at these bearings.
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Fully Articulated Type

The articulated tail rotor system (Figure 3-5
counterbal ances disturbing forces in the same way
that the hi n?etype rotor does. The major difference
is that the blades can lead and lag individually during
rotation.

MAIN ROTOR BLADES

The rotor blade isan airfoil designed to rotate about
acommon axis to produce lift and provide directional
control for a helicopter. Itisoftenreferredtoasa
rotary wing. The design and construction of a rotor
blade vary with the manufacturer, although they al
strive to manufacture the most efficient and
economical lifting device. The particular helicopter
design places certain requirements on the main rotor
blades, which influence their design and construc-
tion. Most rotor blades are designed as symmetrical
airfoils to produce a stable aerodynamic pitchin
characteristic. Aerodynamic stability is achiev
when the center of gravity, center of pressure, and
blade-feathering axis al act at the same point. The
blade is more stable in flight because these forces
continue to act at almost the same point as the blade
changes pitch. At present only one Army helicopter
IS equipped with an unsymmetrical airfail. This un-
symmetrical airfoil blade is capable of producing
greater lift than a symmetrical airfoil blade of similar

Figure 3-4. Flex-beamed-type tail rotor system
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dimensions. Aerodynamic stability is achieved by
builal ngba 3° upward angle into the trailing edge section

of the blade. This prevents excessive center-of-

pressure travel when the rotor blade angle of attack

Ischanged. A variety of material is used in the con-

struction of rotor blades; aluminum, sted, brass, and

fiberglass are most common.

Figure 3-5. Fully articulated tail rotor system
Types of Rotor Blades

Metal

A typical metal blade has a hollow, extruded
auminum spar which forms the leading edge of the
blade . Aluminum pockets bonded to
the trailing edge of the spar assembly provide stream-
lining. An auminum tip cap is fastened with screws
to the spar and tip pocket. A steel cuff bolted to the
root end of the spar provides a means of attaching

the blade to the rotor head. A stainless stedl abrasion
strip is adhesive-bonded to the leading edge.

Fiberglass
The main load-carrying member of a fiberglass blade
isahollow, extruded steel spar (Eigure 3-1). The
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fairing or pockets are fiberglass covers bonded over
either aluminum ribs or auminum foil honeycomb.
The fairing assembly is then bonded to the trailing
edge of the spar. Thetrailing edge of the fairing is
bonded to a stainless steel strip forming the blade
trailing edge. Rubber chafing strips are bonded be-
tween the fairings to prevent fairing chafing and
provide aweather sedl for the blade farrings. A steel
socket threaded to the blade spar shank provides an
attaching point to the rotor head. A stainless steel
tip cap istastened by screws to the blade spar and
blade tip pocket.

Blade Nomenclature
Planform

The blade planformisthe § rotor blade
when viewed from above? Figure 3-§). It can be
uniform (parallel) or tapered. Uniform planforms

are most often selected by the manufacturer be-

cause, with all the ribs and other internal blade
parts the same size, they are easier to make. The

uniform blade rguwes only one stamping die for

all ribs, which reduces blade cost. This design has
alarge blade surface area at the tip; it must there-

fore mcorForate negative tip twists to make a more
uniform lift along the blade span. If the blade

angleis the same for the length of the blade, the
blade will produce more lift toward the tip because
it moves et a h_|g?her speed than the blade root. This

unequal lift will cause the blade to cone too much
or bend up on the end. The tapered planform

blade makes a more uniform lift throughout its
length. Few blade manufacturers use it, however,

because the manufacturi erg; cost istoo high dueto

the many different-shaped parts required to fit the
tapered airfoil interior.

Twist

The blade-element theory applies to arotor blade
as well as to a propeller. Therefore, most rotor
blades are twisted negatively from root to tip to get
more even distribution of lift.

Skin

The skin may be fiberglass or auminum and may
consist of single or multiple layers. The thin skin
can easily be damaged by careless handling on the
ground. Three types of blade coverings are

used: one-piece wraparound aluminum aloy,
single pocket (or fairing), and multiple pocket
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.~ TP FAIRING

TRAILING EDGE

(or fairing). Most main rotor blades are of single-
pocket or multiple-pocket construction.

Root

The blade root is the section nearest the center of
rotation that provides a means of attachment to the
rotor head (Figure 3-9). It is heavier and thicker
than the rest of the blade to resist centrifugal forces.

PARALLEL .
m Ld
UNIFORM

TAPERED
PLANFORM

Figure 3-8. Blade planform

DOUBLERS TO STRENGTHEN
ROOT AGAINST PULL OF

CENTRIFUGAL FORCE

FITTING TO

RECENE MAIN 4 ,
RETENTION

BOLT '}

FITTING TO RECEIVE ATTACHING
HARDWARE (DRAG BRACE BOLT)

Figure 3-9. Blade root

Tip

Thetipislocated furthest from the center of rotation
d travels at the highest speed during operation

Figure 3-10). The blade tip cap also has a means for

afaching balance weights.
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PROVISIONS FOR ATTACHMENT
OF BALANCE WEIGHTS

"
«

R,

Figure 3-10. Blade tip

Leading Edge

The part of the blade that meetsthe air first isthe
leading edge ?Fi gure 3-11). For the edge to work

efficiently, airfoils must have aleading edge that is
thicker than the trailing edge. The leading edge of
al blades s covered with ahard, abrasion-resistant

cap or coating to protect against erosion caused by

sand and dust.

ABRASION-RESISTANT

CAP\

4
R

THICKEST PORTION
OF AIRFOIL

Figure 3-11. Blade leading edge

Trailing Edge

Trailing edge isthat part of the blade that follows or
trails the leading edge and is the thinnest section of
the airfoil (Figure 3-12). The trailing edge is
strengthened to resist damage, which most often hap-
pens during ground handling.

Span and Span Line

The span of arotor blade isits Iength from root to tip
(Figure 3-13). The span lineis an imaginary line
running parallel to the leading edge from the root of
the blade to the tip. Span line isimportant to the
blade repairer because damages are often located
and classified according to their relation to it.
Defects paralleling the span line are usually less
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TRAILUNG EDGE

nenNFORCEMEr:T/r\/
STRIP

TRAIUNG EDGE

Figure 3-12. Blade trailing edge

serious because stress lines move parallel to the span
line and would therefore J)ass the damage without
interruption. Chordwise damage interrupts lines of
stress.

CENTER OF TIP CHOHD—.-’-'

4
,“—CENTER OF ROOT CHORD

Figure 3-13. Span and span line

Chord and Chord Line

The chord of arotor blade is its width measured at
the widest point (Figure 3-14). The chord line of a
rotor blade is an imaginary Tine from the |eading edge
to thetrailing edge, perpendicular to the span line.
Blade chord line is used as areference line to make
angular measurements.

Spar
The main supporting part of arotor blade isthe spar

[Figure 3-15). Spars are usually made of aluminum,
steel, or fi er?lass; they always extend along the span

line of the blade. Often the spar is D-shaped and
forms the leading edge of the airfoil. Spars are of




CHORD

Figure 3-14. Rotor blade chord

different shapes, depending on the blade material
and on how t eyfltlntothe lade airfoil.

Doublers

Doublersare flat plates that are bonded to both sides
of the root end of some rotor blades to provide more
strength.  Not all blades use doublers since some
spars are made thick enough to provide the needed
strength at the root end.
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Bottom

The high-pressure side of the blade is the bottom.
The bottom is the blade surface which is viewed from
the ground. It is always painted alusterless black to
prevent glare from reflecti n? off the blade and into
crew compartments during flight.

Blade Stations

Rotor blade stations are numbered in inches and are
measured from one of two starting points. Some
rotor blades are numbered from the center of
rotation (center of the mast), which is designated
station zero, and outward to the blade tip. Others
are numbered from the root end of the blad

zero, and outward to the blade tip (Fi

Blade Construction
Sinale Pocket or Fairing

The single-pocket or fairing blade i |s made W|th a
one-piece skin on top and bottom (Figure 3-17

NOSE BALANCE
WEIGHT.

@/

‘—-D SHAPED ALUMINUM SPAR

FIBERGLASS
D-SPAR NOMEX
\ HONEYCOMB CORE

ﬁ‘ﬁm NSt
~¢=___ [T,
R € J

/—M ETAL Al RFOILﬂ

\ THAILING ELGE
,\= WEDGE

e e

J LT

| l

b/

LD-SHAPED STEEL SPAR

Figure 3-15. Spars

Top

The low-pressure side of the blade isthe top. The
top isthe blade surface which is viewed from above
the helicopter. It is usually painted olive drab when
the blade skin is plastic or metal.

Each skin extends across the entire span and chord,
behind the spar. This style is smple and easy to make
because of the minimum number of pockets or fair-

ings that need positioning and clamping during the
bonding process. However, minor damage to the
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skin often resultsin the blade being thrown away
glr;%e replacing the skin costs more than replacing the
e.

ONE-PIECE SKIN OR COVER
EXTENDING ACROSS SPAN
AND CHORD AFT OF SPAR

L SKINS SUPPORTED BY RIBS, HONEYCOMB
FOIL, OR I-BEAMS AFT OF THE SPAR

Figure 3-17. Single-pocket rotor blade cover

Multiple Pockets or Fairings

Most large rotor blades built with the multiple-

pocket or fairing shape behind the spar are costly

(Figure 3-18). Thistype of blade is selected since
damage to the skin cover requires that only the pock-

et (or fairing) be replaced. The high-cost blade can

then be used over and over. This the of bladeis
more flexible across the span, which cuts down on

blade vibrations.

Internal Structural Components

Rotor blades have internal structural parts that help
to support the blade skin - ribs, I-beams, spanwise
channels, and auminum honeycomb foil.

Bondsand Bonding

Bonding isamethod of putting two or more parts
together with an adhesive compound. Bonding helps
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MULTIPLE-POCKET
CONSTRUCTION

D
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reduce the use of hardware like bolts, rivets, and
screws that need holes and therefore weaken the
strength of the bond. To ensure full strength,
manutacturers never drill holesin load-carrying
parts of the blade except at the inboard and outboard
ends. However, bonds react to the chemica action
of paint thinners and many cleaning solvents.
Careless use of these solvents will dissolve bonded
joints. The surface area where two objects are
onded toge)ther Is known as the faying surface

‘EIQUI’G S-j

Blade Balance

Three types of weights to balance the blade are mass
chordwise, spanwise, and tracking (Figure 3-20).

Mass balance weights (bars) are placed into the lead-
i:? ?ﬁf i f blade while the blade is being made
Figure 3-21). Thisisto ensure that correct
chordwise balance s about 25 percent of chord. The
type of metal and its shape and location vary with the

b}
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FAYING SURFACE

Figure 3-19. Faying surface

manufacturer. The repairer is not allowed to move
the weights in most Army helicopter blades. When
moving of weightsis allowed, however, the repairer
must remember that changing weights will move the
center of gravity forward or backward.

Figure 3-20. Blade balance weights

Spanwise balance weights are at the tip of the blade,
usually where they can be attached securely to the
spar [Figure 3-22). They are normally installed in the

STEEL MASS é BRASS MASS

BALANCE BAR BALANCE BAR

-y

0 STAINLESS STEEL
MASS BALANCE BAR

Figure 3-21. Mass balance weights
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blade during manufacture. The repairer is not
aways permitted to move these weights. When
movement is necessary, the repairer should alwai/]s
remember that adding spanwise weight moves the
center of gravity outward. Subtracting weight moves
the center of gravity inward. When moving the span-
wise weight is permitted, the weight change is com-
ﬁuted by the repairer mathematically after the blade
as been weighed.

To be efficient and vibration-free, al rotating blades
should track on about the same level or plane of
rotation. Failure of blades to track correctly causes
vibrations which can —

*  Damage parts of the helicopter.
* Reduceriding comfort.

* Causealossin blade performance dueto air
turbulence made by the rotating blades.

One way of retaining track is to attach tracking
weights in fropt of and behind the feathering axis at
the blade tips [Figure 3-23). By adding removing or
shifting tracking weights, the repairer can move a
blade track up or down to match the track of the other
blade or blades. This causes al blades to move in the
same tip path plane.

Trim Tabs

Another method used to align the rotor blade on the
same plane of rotation isthe use of trim tabs Figure|
. Using tracking weights adds to building CosTs,
but the same results may be achieved by cheaper
methods; for example, putting a sheet metal trim tab
on the trailing edge of the blade. Thetrimtab is
usually located near thetip of the blade where the
speed Is great enough to get the needed aerodynamic
reaction. In tracking operations the trim tab Is bent
up to make the leading edge of the rotor blade fly
higher in the plane of rotation. Or it is bent down to
make it fly lower. The trim tabs are adjusted until the
rotor blades are al flying in the same plane of rota-
tion.

TAIL ROTOR BLADES

Tail rotor blades are used to provide directiona con-
trol only. Made of metal or fiberglass, they are built
similarly to main rotor blades. Metdl tail rotor blades
are made of aluminum; the spars are made of solid
aluminum extrusions, hollow aluminum extrusions,
and aluminum sheet channels.  Fiberglass rotor

Rl
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MASS BALANCE FEATHERING AXIS AND CHORDWISE
BARS (WEIGHTS) / CENTER OF GRAVITY LOCATION

i : BALANCING
- —-— PONT

SPANWISE BALANCE

SPANWISE CENTER WEIGHT
OF GRAVITV /’7’
/ BALANCE
POINT
V
APPLICATION OF WEIGHT
‘—TO AFT BRACKET CAUSES

BLADE TO TRACK P
%

APDIICATION OF WEIGHT

TO FORWARD BRACKET
CAUSES BUADE T0——y _——7

arsar e

- /,7

\FEATHERING
AXIS

Figure 3-22. Spanwise balance weights

blades are made of fiberglass sheets; the spars
are made of solid titanium extrusions. Refer to

Figure 3-25,
Metal Blades

The blade skins are formed around and bonded to

the spars, which in most cases form the leading edge
of the blades. Metal blade skins are supported from

the inside with aluminum honeycomb, ribs, and some

smaller blades which have no bracing or support

inside themselves.

ADDING WEIGHT TO FORWARD
TRACKING WEIGHT ANCHOA
CAUSES BLADE TO TRACK
DOWN (DIVE)

ADDING WEIGHT TO AFT
TRACKING WEIGHT ANCHOR
CAUSES BLADE TO TRACK

Fiberglass Blades

The blade skins are formed around and bonded
to H-shaped titanium spars. The blade skins are
supported inside with aluminum honeycomb.
Tlhe space around the spar is filled with foam
plastic.

BENDING TRIM TAB UP
CAUSES THE BLADE
TO TRACK UP

BENDING TRIM TAB DOWN
CAUSES THE BLADE
TO TRACK DOWN

Figure 3-23. Tracking weights
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Figure 3-24. Trim tabs




Blade Balance
Spanwise

On some models spanwise balance is accomplished
by adding or subtracting washers on the blade ip.

On others the washers are added to the blade-cuff
attaching bolts.

On some models blades are balanced chordwisc by
adding weights to the tips behind the spanwise
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balance screw. Other models are balanced by addin

we(lj ghts to the trailing edge of the blades near the cuf
en

Trammeling

Fully articulated tail rotor systems must be tram-
meled before they are balanced. Trammeling con-
sists of aligning the tail rotor blades an equal distance
to one another with a2° angle of |ead to the blades.

TRAILING

/ M
HONEYCOMB
BLOCK . \/J .

RETENTION

BULl\._! !

P ms\ “HP CAP
EDGE STRIP //\%W

L

F D
NV 4

EXTRUDED

/>/o SHAPED
ALUMINUM SPAR

(OFTEN THE SKIN IS
ALSO THE SPAR)

NOTE: BLADE IS A BONDED
ASSEMBLY

Figure 3-25. Tail rotor blade construction
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